judges or courts through the citation rate of opinions they have authored, 11 while others suggest that citation to legislative history by judges is used to strategically influence co-panelists on a court. 12 In this paper, we aim to better understand the institutional authority of the Federal Circuit as a source of law as well as the influence of pro-patent and anti-patent ideological forces at play between the Supreme Court, Federal Circuit, and the district courts. Our specific focus is on the district courts and how they cite Federal Circuit precedent relative to Supreme Court precedent to support their decisions, whether they be pro-patent or anti-patent. Thus, we are as interested in opinion content as we are in case outcomes. Our inquiry is fairly simple: First, if the Federal Circuit has achieved the authority over patent jurisprudence that was expected by the legislature that created it, we should expect citation to Federal Circuit cases by lower courts to be fairly large and uniform when compared to citation to Supreme Court precedent-the only other court with reviewing authority over the lower courts' patent decisions. We should also expect the Federal Circuit's authority to result in a tighter citation relationship between district courts and the Federal Circuit than the citation relationship between district courts and their regional circuit courts in other areas of law (e.g., copyright). Second, if the Federal Circuit has exhibited a consistent pro-patent bias, we should see that bias reflected-through an increase in the use of citations to Federal Circuit precedent compared to Supreme Court precedent-in district court opinions upholding patent rights as compared to district court opinions not upholding patent rights.
Using a variety of citation approaches and statistical tests, we find that federal district courts treat the Federal Circuit as more authoritative (compared to the Supreme Court) on patent law, than they treat the regional circuits (compared to the Supreme Court) on copyright law. Second, the Federal Circuit's precedent tends to be relied on more in pro-patent opinions than in anti-patent opinions. 13 In addition, both of these effects are stronger in how the district courts use the precedent-i.e., how many times precedent is cited-than in what higher court precedent is used.
II. BACKGROUND
Studying the influence of the Federal Circuit on district court patent case decision making seems appropriate given the purpose behind the Federal Circuit's creation-that is, to create uniformity in patent law.
14 That was an important goal given that some circuit courts were regarded as "pro-patent" and others "anti-patent," and much time and money was expended in "shopping" for a favorable venue. 15 While forum shopping in patent cases continues, it is based more on the local rules of specific districts, and not on the substantive law 11 Stephen J. Choi and G. Mitu 13 When we refer to an opinion as pro-patent or pro-copyright, we specifically mean that the ruling in the opinion favored the patent or copyright owner over the other party. 14 of the circuit. To be sure, there is much debate about the Federal Circuit's role, especially regarding the centralized institutional authority over patent law that is part of the Federal Circuit's design. There is also some debate about whether the Federal Circuit is as pro-patent in its decisions and doctrines as alleged by its critics.
Professors Nard and Duffy criticize the uniformity of law inherent in the structure of the Federal Circuit, noting that "the normal back-and-forth dialogue between peer judicial institutions largely has evaporated from U.S. patent law." According to Nard and Duffy, without the benefits of competition and diversity, the Federal Circuit is not exposed to worthwhile doctrinal proposals and normative prescriptions generated by other circuit courts. They argue that "it is at the appellate level where these proposals and prescriptions can make the most pronounced difference." Incremental innovativeness and adaptiveness-"two ingredients that sustain any area of the law"-are lost, they argue. Professor John Golden likewise argues that centralizing appellate review in the Federal Circuit has made patent law unusually susceptible to doctrinal ossification. 16 He argues, however, that the problem is not so dire, suggesting that by "engaging in periodic merits review of patent law doctrines that the Federal Circuit may have locked into place either too quickly or for too long, the Supreme Court can help initiate escapes from suboptimal legal equilibria." He points to the recent Supreme Court patent decisions where in the last ten terms, "the Supreme Court has affirmed the Federal Circuit's decisions in only two patent cases, vacated the Circuit's decisions in four, and reversed the Circuit's decisions in six. All four of the most recently decided cases ended in a reversal." 17 Other scholars have been concerned that the centralization of patent law authority in the Federal Circuit would lead to "capture" by pro-patent interests. 18 Whether or not "capture" has occurred, there is much commentary that the Federal Circuit has been a pro-patent court, even more pro-patent than some of the regional courts had been prior to the creation of the Federal Circuit. 19 But others argue that the apparently pro-patent shift has been accompanied by a more restrictive approach to patent breadth. One commentator suggested that " [u] Circuit, patents may be more likely to be issued and upheld, but they may also be more likely to have a relatively narrow scope." 20 With respect to issues of patent validity, at least one study suggests that uniformity has occurred. In their study of district court patent opinions, Professors Henry and Turner find that because of the Federal Court's tendencies, "district courts have been roughly half as likely to issue a decision of invalidity, patentees have been about 25 percent more likely to appeal these decisions, and the appeals court has been nearly three times more likely to not affirm a decision of invalidity." 21 According to Henry and Turner, "the timing, synchronicity, and intuitive consistency of these breaks are strong evidence that the [Federal Circuit's] stronger presumption of validity has had a significant impact on these probabilities." 22 Other scholars, however, have concluded that the pro-patent bias does not exist. 23 Given the debates about whether there is a pro-patent bias, and whether the centralization of patent law and has been attenuated by a more active Supreme Court, information about district court citations to Federal Circuit and Supreme Court decisions may add value. Citation measures can help show to whom a district court gives greater respect and authority in making its decisions, and whether such respect and authority is related to propatent or anti-patent outcomes.
II. HOW WE ARE TESTING THE STORY
A. Hypotheses
The Federal Circuit is More Authoritative Than The Regional Circuits
The Federal Circuit was created to provide a uniform authority for patent law. It has been called by some the "Supreme Court of Patents." 24 Given this directive by Congress, one might expect district courts to treat the Federal Circuit as more authoritative in patent law than the controlling regional circuit courts would be in other areas of law. The reason is that in other areas of law (e.g., copyright), a district court would view the Supreme Court as substantially more authoritative than the regional court (compared to the Federal Circuit and its relation to the Supreme Court in the area of patent law). In addition, the district court may consider opinions in other circuits making decision in the same area of law that can legitimately be cited as persuasive authority (especially if facts can be distinguished from the controlling regional circuit's precedents). Regional circuit precedent is virtually non-existent for district courts making patent decisions. The decision, therefore, in choosing proper precedent is between the Federal Circuit and the Supreme Court. The specialized nature of the Federal Circuit suggests that both district courts and the Supreme Court owe it a greater level of deference than normally attributed to regional circuit courts.
Thus, the first hypothesis tests whether the Federal Circuit is viewed by the district courts as more authoritative by comparing how district court patent opinions reference and rely on Federal Circuit precedent to how district court opinions in another area of law (i.e., copyright) rely on regional circuit precedent. In both the patent and the copyright context, the circuit precedent is matched against the Supreme Court precedent in the opinion. The hypothesis is that patent opinions should rely more heavily on Federal Circuit precedent than copyright opinions do on regional circuit precedent.
Copyright is used as a comparison for a number of reasons. First, it falls within the broader area of intellectual property and they share similar ideological and policy concerns. Second, there is a sufficient number of opinions in the Supreme Court and, for the most part, the controlling regional circuit courts for a such worthwhile empirical testing. Third, patent and copyright opinions can be consistently coded as for or against the owner. We acknowledge that there are differences in patent and copyright law that go beyond which circuit is authoritative (e.g, more patent precedent from the Federal Circuit for the district court to choose from compared to any controlling regional circuit court). In addition, there are differences between the Federal Circuit and the regional circuits that go beyond what type of cases they hear. We have attempted to address these concerns through the use of multiple measures and attempting to verify our results through a variety of tests.
The Federal Circuit is More Pro-Ownership Than the Supreme Court
There is a general belief that the Federal Circuit is more pro-ownership than the Supreme Court. As discussed above, this belief is based, at least in part, on the possibility of "capture" of the Federal Circuit by pro-patent interests. 25 The breadth of this bias, however, is in dispute.
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The second hypothesis tests whether such an effect is seen through the citations to the two institutions. Specifically, the hypothesis is that, compared to anti-patent district court opinions, pro-patent district court opinions should rely more on Federal Circuit precedent (compared with Supreme Court precedent).
B. Selection
This study involves an analysis of district court patent and copyright opinions from federal districts that had high rates of patent cases. 27 We randomly selected four patent 25 See supra note 18 and accompanying text. 26 See supra note 19-20 and accompanying text. New York. These districts were picked based on a review of the top patent jurisdictions from PATracer.com. The decision to examine opinions from districts with a lot of patent cases was deliberate. There might be a concern with selection effects if were concerned about predicting outcomes-i.e., who wins and who loses. That, however, is not our focus. Instead, we are interested in how district court judges use precedent to support their decisions, given that opinions and four copyright opinions from each district for each year for the years between 2000-2007. 28 We coded these opinions for whether they were for or against the intellectual property owner. For most types of opinions, this coding was based on whether at least one motion involved in the order was granted. If it was, then it was coded as favoring the moving party. If all motions were denied, it was coded favoring the other party. For cross-motions where the decision clearly favored one party over the other, it was coded as favoring that party. For claim construction rulings, a "score" was kept of how many constructions favored each party, and the opinion was coded as favoring the "winner." In addition, some opinions were coded as unclear and others were coded as neutral, but these opinions were not used in our analysis. Opinions where the issue itself was who owned the intellectual property, as opposed to whether the owner's rights were violated by the other party, were coded as unclear. Opinions where neither party clearly benefited from the ruling (or the claim construction score was a tie) were coded as neutral. In addition, the opinions were analyzed for their citations to precedent. 29 Because some cases were not codable-either because they were incorrectly flagged as patent or copyright, or because they did not actually address an intellectual property issue-the database contains 109 copyright opinions and 141 patent opinions. To be sure, these are rough measures and they do not capture much nuance or weighting of the issues in the cases. On the other hand, the strict protocols reduced coder discretion and inconsistency.
C. Coding and Measurements

1.
Coding The opinions were coded for the following attributes:
• • Is Pro Owner -A dichotomous (0 or 1) code for who the opinion favors. A value of 1 means the opinion favored the patent/copyright owner; a value of 0 means the opinion favored the other party. In addition, the following information was pulled from each opinion by an automated script: • Circuit Cases -Number of circuit cases cited in the opinion (Federal Circuit for patent opinions and regional circuit for the district for copyright opinions).
• Circuit Cites -Number of cites to circuit cases in the opinion. (Federal Circuit for patent opinions, and the regional circuit for the district for copyright opinions).
• Other Circuit Cases -Number of cases from other circuits-i.e., not from Federal Circuit or regional circuit-cited in the opinion.
• Other Circuit Cites -Number of cites to cases from other circuits in the opinion.
• SCOTUS Cases -Number of Supreme Court cases cited in the opinion.
• SCOTUS Cites -Number of cites to Supreme Court cases in the opinion.
For opinions that had headnotes in Lexis, we also hand counted cases and citations within headnoted sections of the opinion related to the intellectual property discipline (patent or copyright) for the district's controlling circuit (the Federal Circuit for patent cases and the regional circuits for copyright cases), other circuits, and the Supreme Court. The purpose of this is discussed in Part III.B.2.
Measurements
We measured how the district court opinion relies on precedent in two ways. First, we measured two proportions: value, the more the measure indicates reference to the circuit court than to the Supreme Court. Specifically, a positive correlation between "Is Pro Owner" and either of the proportions shows a strong relationship between the use of circuit court precedent and the fact that the district court opinion was a pro-ownership opinion. For patent opinions, a positive correlation coefficient would support our hypothesis, that Federal Circuit precedent is relied on more in pro-ownership opinions in relation to Supreme Court precedent. When we compare copyright opinions to patent opinions, we report the difference as the mean value for patent opinions minus the mean value for copyright opinions. A positive difference would, therefore, indicate a correlation between the opinion being a patent opinion (rather than a copyright opinion) and more reliance on circuit precedent.
Second, we measured the weight-or emphasis-given to cases from each court. These measures are calculated as average cites per case:
The Federal Circuit is the circuit used for comparison in patent cases. For the copyright cases, the circuit that is used for comparison is the regional circuit in which the district court is located. The weight measures have a lower bound of zero, but have no upper bound. For instance, one could, theoretically, have a value of 100 for Supreme Court weight if a district court opinion cited only one Supreme Court case, but cited it 100 times.
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For district court opinions that cited no precedent from either the Circuit Court or the Supreme Court, the respective weight was set to zero. To capture the relation between these two weights, we also calculated the quotient of these weights. Like the proportion measures, by using Circuit Weight as the numerator, larger (more positive) values indicate more emphasis on circuit court precedent. To enable us to include the district court opinions where no circuit court cases were cited, and Circuit Weight was therefore zero, we added 0.1 to both the numerator and denominator of the weight quotient. While this makes the interpretation of each weight quotient value more difficult, it should have no effect on comparing two Weight Quotients.
Weight Quotient = 1 . 0
The proportions and weights each capture a slightly different concept. The Case Proportion measure illustrates which precedent the district court relied on. This should, in theory, be the measure that the district court judge has the least control over. If a case is on point, it should likely be at least mentioned in the opinion. A judge, in fact, may cite a case, especially if it was raised by one of the parties in a brief, only to distinguish it.
The Cite Proportion and weight measures address not which precedent is used, but how it is used (that is, used with great emphasis, some emphasis, or little emphasis). How the precedent is used is something that is more within the control of the judge, and should reflect more clearly the judge's view of the case. Cite Proportion gives a general indication of how much reliance is placed on each institution. While two opinions may cite the same number of cases (and therefore have identical Case Proportions), the Cite Proportion measures may be very different, depending on how often those cases are cited. One way to think of Cite Proportion is that it captures how much the district judge ties the facts and reasoning of the case to the doctrines and reasoning of the higher court (Supreme Court and Circuit Court) precedent. The weight measures attempt to capture the concept of how much "emphasis" a district court judge puts on the opinions of each institution. 33 They are different than Cite Proportion because they are more robust to variances between number of cases cited from each institution. In other words, Cite Proportion will be at least partially correlated with Case Proportion, whereas the weight measures controls for the number of cases used. This means that the weight measure for each institution has independent meaning, whereas the proportion measures are meaningful as a comparison between institutions. If, as was mentioned above, judges have limited discretion over which cases they cite, the weight measures, like the Cite Proportion measure helps capture how they use those cases.
An example may help to clarify the difference in the measures. Consider Adobe Sys. v. Canus Prods, 34 where Judge Pregerson cited 3 cases from the Supreme Court and 2 cases from the Ninth Circuit. The Case Proportion is, therefore, 60% (or 2/5) indicating a slight reliance on Supreme Court cases over the regional circuit. Because Judge Pregerson cited those Supreme Court cases a total of 5 times and the circuit cases 21 times, the Cite Proportion is 80.8% (or 21/26), which favors the regional circuit slightly over the mean. 35 The Circuit Weight is 21/2 (21 cites to 2 regional circuit cases), or 10.5, which is the highest Circuit Weight in our sample. The Supreme Court Weight is calculated as 5/3 (five cites to three Supreme Court cases), or 1.666. The Weight Quotient was 6, higher than the mean. 36 So, while it appears that there may have been more Supreme Court cases relating to the case than circuit cases, Judge Pregerson relied more on the circuit precedent in supporting the opinion.
III. RESULTS
A.
Federal Circuit More Authoritative If the Federal Circuit is more authoritative on patent law than the regional circuit is on copyright law, we would expect that patent opinions would rely more on Federal Circuit precedent than copyright opinions rely on regional circuit opinion.Error! Reference source not found. Table 1 compares the means of the proportion measures of citations for patent and copyright opinions. It shows that the expectation holds, and that there is more reliance on the Federal Circuit than the regional circuit in their respective contexts. This was true for both Case Proportion and Cite Proportion. 33 For consistency with the other measures, we calculated this as a difference between the circuit and the Supreme Court. When appropriate, however, we also report circuit weights (not in relation to the Supreme Court weight). 34 173 F. Supp. 2d (C.D. Cal. 2001). 35 The mean of Cite Proportion in our sample is 73.7%, with a standard deviation of 25.7%. 36 The mean of Weight Quotient in our sample is 4.172 with a standard deviation of 7.588.
For Case Proportion, the mean was 77.2% for patent opinions and 70.3% for copyright opinions. The difference of 6.8% was significant at the 5% level. This means that district court judges rely slightly more on circuit precedent (and less on Supreme Court precedent) in writing patent opinions than copyright opinions. It is a little difficult to provide a clear intuition for the difference of 6.8%, but an example may help. The Case Proportion for a hypothetical opinion that cited 8 circuit cases and 2 Supreme Court cases would be 80%. 37 This difference reported in Table 1 for Case Proportion is approximately the same as adding 1 Supreme Court case. 38 Such a hypothetical is fairly in line with those found in our sample. In our sample, the copyright opinions cited a mean of 3.19 Supreme Court cases and 7.80 regional circuit cases. Patent opinions in our sample cited a mean of 2.70 Supreme Court cases and 11.97 Federal Circuit cases. District court judges therefore appear both to cite more circuit and fewer Supreme Court cases in patent opinions than in copyright opinions. For Cite Proportion, the difference in the means was 9.4% and was significant at the 1% level. The fact that this difference was larger than Case Proportion reinforces the idea that district court judges have more discretion in how they use precedent than in what precedent they select. Like Case Proportion, it appears that district court judges both have more cites to circuit cases and less to Supreme Court cases in patent opinions than in copyright opinions. 40 The weight measures (and quotient) are reported in Table 2 . The difference in the Circuit Weight was 0.274, significant at the 5% level. This means that our sample reveals a difference in how much emphasis district court judges put on Federal Circuit precedent (in patent cases) compared with regional circuit precedent (in copyright cases). The difference, however, in Supreme Court Weight was -0.038 but was not statistically significant. In addition, the difference in Weight Quotient was 0.890 but was also not statistically significant. 41 As discussed above, these weight measures are robust to number of cases cited from each court. The difference in emphasis placed on circuit cases cannot be attributed, therefore, to a larger number 37 8 circuit cases / (2 Supreme Court cases + 8 circuit cases) = 80% 38 8 circuit cases / (3 Supreme Court cases + 8 circuit cases) = 72.7% 39 Cir. Case Proportion t-value = 2.2829, p-value = 0.0233; Cir. Cite Proportion t-value = 2.8260, p-value = 0.0051. Significance is not robust to the non-parametric Wilcoxon rank sum test. In general, the rank sum test resulted in similar or higher significance. We have noted the occasions where the rank sum test resulted in a lower level of statistical significance, and where it is especially more significant under Wilcoxon-e.g., result not statistically significant under t-test, but significant under rank sum. 40 For patent opinions, the mean number of Supreme Court cites was 5.24 and mean number of circuit cites was 24.51. For copyright opinions the means were 6.25 and 13.39 respectively. 41 The Weight Quotient was significant under the non-parametric Wilcoxon rank sum test at the 1% level.
of patent cases from the Federal Circuit compared with copyright cases from the regional circuits. This is reinforced by the lack of a significant difference in weight on Supreme Court cases to match that found in the weight on circuit cases. If district judges were simply relying on cases from the Supreme Court that were more on-point in the copyright context, we would expect to see a shift in emphasis between the courts, whereas our sample data, at least, shows a one-sided emphasis. 
B.
Federal Circuit More Pro-IP If the Federal Circuit is more pro-ownership than the Supreme Court, we would expect that pro-patent district court opinions would have a relatively higher reliance on Federal Circuit precedent than anti-patent district court opinions. We examined whether this is the case both by looking at all precedent cited in district court opinions, as well as looking only at precedent cited in relation to intellectual property law.
All Precedent
We first compare precedent cited in pro-patent district court opinions to that cited in antipatent opinions. The results for the proportion measures are reported in Table 3 . The difference of 13.4% in Case Proportion indicates that pro-patent opinions cite more Federal Circuit cases than anti-patent opinions. This was significant at the 1% level. Returning to our hypothetical opinion, which cites 2 Supreme Court cases and 8 circuit cases, a 13.4% difference is approximately the same as adding 2 Supreme Court cases. 43 The difference in Cite Proportion was 16.4%, significant at the 1% level. As we saw when comparing copyright and patent opinions, the difference in Cite Proportion is larger than Case Proportion. Again, this reinforces the idea that district court judges have more discretion in how they cite than in what they cite. The difference in weights between pro-and anti-patent opinions are reported in Table 4 . The difference in the Weight Quotient was 2.359, which was significant at the 10% level. 45 This means that more emphasis was placed on Federal Circuit cases, as compared with Supreme Court cases, in pro-patent decisions. In looking at the individual weights, it appears that between pro-and anti-patent decisions, it is the emphasis on the Supreme Court, and not the emphasis on the Federal Circuit, that is in flux. This is in contrast to what was observed in the previous section, where the variation in emphasis between copyright and patent opinions was driven by changes in emphasis to the circuit courts. Here, the difference in Supreme Court Weight was 0.098, significant at the 1% level, but the difference in Circuit Weight was -0.533, which was not statistically significant at all. District court judges, therefore, appear to put more emphasis on Supreme Court precedent, but not necessarily less emphasis on the Federal Circuit, in anti-patent opinions. 
Diff
Circuit Weight
SCOTUS Weight
Weight Quotient ** = 1% significance level, * = 5% significance level, + = 10% significance level 46 While it appears that how the district courts rely on Federal Circuit precedent is correlated with opinion outcome, the situation is a little more muddled with copyright opinions and the regional circuits. The differences in the proportions in copyright opinions, shown in Table 5Table 5, are less than that in the patent opinions. The difference in Case Proportion between pro-ownership and anti-ownership copyright opinions is 8.0%, and the difference in Cite Proportion is 8.8%. Both of these were significant at the at the 10% level.
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44 Cir. Case Proportion t-value = 3.5448, p-value = 0.0006; Cir. Cite Proportion t-value = 4.0193, p-value = 0.0001. 45 The Weight Quotient was significant under the non-parametric Wilcoxon rank sum test at the 1% level. 46 Circuit Weight t-value = 0.6270, p-value = 0.5317; SCOTUS Weight t-value = -3.0640, p-value = 0.0026; Weight Quotient t-value = 1.8798, p-value = 0.0623. 47 The p-values for the non-parametric Wilcoxon rank sum test were 0.1593 for Case Proportion and 0.0929 for Cite Proportion. Case Proportion was therefore not significant under the non-parametric Wilcoxon rank sum test.
In addition to the fact that the correlation between outcome and reliance on precedent seems to be lower in copyright opinions, there are two other points to note about these findings. First, there seems to be less difference in the results of the proportion measures in the copyright context than in the patent context. If we consider Cite Proportion as more discretionary than Case Proportion, it seems that district court judges might exercise this discretion less in copyright opinions than in patent opinions. Second, while the differences in the measures are lower, they go in the same direction as patent opinions. More circuit cases are cited (and cited more often) in comparison to Supreme Court cases in pro-ownership opinions than in antiownership opinions. Such a finding might indicate that the precedent from the regional circuits, like that of the Federal Circuit, is relied on more in pro-ownership opinions. The differences in the weights for pro-and anti-copyright opinions show that there was no statistically significant difference in how district court judges emphasized either the Supreme Court or the regional circuit when deciding a copyright opinion in favor of the owner as compared with against the owner. 49 The difference in Weight Quotient, reported in Table 6 , was 1.152, but was not statistically significant. Neither of the differences in the individual weights were statistically significant. The copyright law of the regional circuits will, of course, vary. These variances will likely make certain circuits more pro-copyright and others anti-copyright. This variance may explain why it is more difficult to see a clear correlation between the measures and whether the opinion was pro-copyright or anti-copyright. We have attempted to address these circuit variances. First, we ran a regression using outcome of district court copyright opinions as the independent variable and the circuits that the districts resided in did indicate that the Ninth and Fifth Circuits might be more pro-copyright than the others, although the results were not statistically significant. When the tests reported in Table 5 and Table 6 were run removing the copyright opinions from districts in these circuits, the results were similar to the results to those reported, and none were statistically significant. In addition, the regression reported in section III.C controlled for regional circuit variances.
Since the measures appear to be more correlated to outcomes in patents than in copyright, we would expect to see a difference in the means when comparing opinions with similar outcomes between patent and copyright opinions. Table 7 and Table 8 show that, for proownership opinions, this is the case. There is more reliance on circuit opinion in patent cases than in copyright cases. Table 7 reports the proportion differences for pro-ownership copyright and patent opinions. The difference in Case Proportion measure is 11.0%. As we have seen before, the Cite Proportion measure goes in the same direction, and is larger at 15.1%. Both measures were significant at the 1% level. The pattern of a larger difference in Cite Proportion than Case Proportion continues. Table 8 reports the differences in weights for pro-ownership patent and copyright opinions. The Weight Quotient was 1.763, which was not statistically significant. 52 Like the previous results, the Weight Quotient only tells half the story, and the change in emphasis is not symmetrical between the circuit courts and the Supreme Court. The difference in Circuit Court Weight was 0.432, significant at the 1% level. The difference in Supreme Court Weight, on the other hand, was -0.193, which was not statistically significant. This is consistent with what was observed when comparing all opinions (both pro-and anti-ownership), where it appeared that patent opinions put more emphasis on circuit precedent, but not necessarily less on Supreme Court precedent, in patent opinions. We would also expect to see a correlation in the anti-ownership opinions, where antiownership patent opinions would rely less on circuit precedent and more on Supreme Court precedent than would copyright opinions. Based on our data, however, such a correlation is not as clear. The details of the comparison of anti-patent and anti-copyright opinions are listed in Table 9 and Table 10 . Table 9Table 9 reports the differences in proportions for anti-ownership opinions. The values of the differences in the Case Proportion and Cite Proportion measures were lower than in the pro-ownership opinions and none of the results of this test were statistically significant. Table 10 reports the differences in the weights between anti-ownership copyright and patent opinions. Neither the difference in the Weight Quotient or the individual weights were statistically significant. 56 There is still, however, something interesting to note: the difference in Weight Quotient was positive. This means that the relative emphasis shifted toward the Federal Circuit in anti-patent opinions. This is a somewhat unexpected result, as we might expect the shift in emphasis between anti-ownership copyright and patent opinions to go away from circuit precedent for anti-patent opinions. In other words, if the Federal Circuit precedent is proownership compared with the regional circuits, we would expect that it would be relied on less for anti-ownership opinions. It is possible, however, that the authoritative effect of the Federal Circuit that was observed previously is only mitigated, and not completely cancelled out, by the pro-ownership effect. The interaction of the authoritative effect and the pro-ownership effect is investigated further in Part III.C. 
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Table 9. Two Group t-test of Proportions for Anti-Ownership Opinions
Diff
Circuit Weight ** = 1% significance level, * = 5% significance level, + = 10% significance level 57 The lack of statistically significant correlation in anti-ownership opinions requires at least a little consideration. One possible explanation is that this correlation is not as readily observable because the pro-patent effect of Federal Circuit precedent, and how it is relied on by district court judges, is stronger in pro-patent cases than in anti-patent cases. When considering this, it is important to remember that the proportions evaluate reliance on circuit precedent compared to Supreme Court precedent. This interpretation would mean that it is possible that while district court judges rely on Federal Circuit precedent in pro-patent opinions more than in anti-patent opinions, they do not necessarily rely on Supreme Court opinions more in anti-patent opinions (at least compared with what they do in copyright opinions). In other words, judges may be using their discretion in how they use precedent to make more of a point in pro-patent opinions. This would explain the lower differences in the Case Proportion and Cite Proportion measures in anti-ownership than pro-ownership opinions.
IP Precedent
There are two reasons to consider all precedent, and not just that related to intellectual property, cited in district court opinions, even when looking at whether the Federal Circuit is pro-ownership or not. First, it allows for a larger and more consistent sample set. Determining what precedent is related to intellectual property and which is not is a difficult task, requiring more human involvement, and with it possible human error. In addition, as will be discussed below, to separate out the intellectual property precedent in a somewhat automated fashion required elimination of some district court opinions from our dataset. The second reason that there is value to considering all cited precedent is that what we are measuring is how district court judges view and use the precedent of the Federal Circuit. Such use may or may not be completely limited or compartmentalized to precedent that is clearly related to intellectual property law.
Considering all cited precedent does, however, have its drawbacks. There can be a fair amount of noise introduced by considering precedent that is not related to intellectual property. This noise is larger with copyright opinions, where we observed a larger number of issues being discussed unrelated to copyright than we saw in the patent context. 58 We therefore attempted to narrow our focus to citations related to intellectual property law. We did this by doing a hand count of citations in sections of opinions that fell within Lexis headnotes related to the intellectual property discipline (patent or copyright) that the case fell in. Because Lexis did not have headnotes for every case, this meant that our sample size is lower for the following tests.
Although we are narrowing the citations to intellectual property cases, the expectations do not change from above. For patent opinions, we expect more reliance on the Federal Circuit in pro-patent district court opinions than in anti-patent opinions. The results of this comparison are detailed in Table 11 and Table 12 . Table 11 reports the differences in proportions for proand anti-ownership patent opinions. The results verify what we found in Table 3 , that there is more reliance on the Federal Circuit in pro-patent opinions than in antipatent opinions. The difference in Case Proportion was 7.8%, significant at the 5% level. 59 The difference in Cite Proportion was 12.6%, significant at the 1% level. Confirming what was seen in previous tables, the difference in Cite Proportion is larger than the difference in Case Proportion, continuing to indicate that judges may use more discretion in how they use precedent than in what precedent they use. The differences in weights for intellectual property citations in pro-and anti-ownership patent opinions are reported in Table 12 . The difference in Weight Quotient was 1.393, not statistically significant. 61 The difference in Circuit Weight reported here was -0.007, also not statistically significant. The Supreme Court Weight difference, however, was -0.906, significant at the 1% level. 62 Therefore, like what was reported in Table 4 , there seems to be significantly less emphasis on Supreme Court precedent in pro-patent opinions compared with anti-patent 58 The mean of all circuit and Supreme Court cases cited was 14.674 for patent opinions and 10.991 for copyright opinions. When we limited to only intellectual property cases cited by headnote (as discussed infra0, the mean of the combined circuit and Supreme Court cases was 13.315 for patent opinions and 5.924 for copyright opinions. There was, therefore, an average of 1.359 non-patent cases cited in each patent opinion, compared with an average of 5.067 non-copyright cases cited in copyright opinions. 59 The p-value for the non-parametric Wilcoxon rank sum test was 0.081, making it significant at the 10% level. 60 Cir. Case Proportion t-value = 2.4051, p-value = 0.0184; Cir. Cite Proportion t-value = 3.6726, p-value = 0.0005. 61 The Weight Quotient was significant under the non-parametric Wilcoxon rank sum test at the 5% level. 62 The Supreme Court Weight was significant under the non-parametric Wilcoxon rank sum test at the 5% level.
opinions, but no statistically significant change in the emphasis on Federal Circuit precedent. While the difference in Circuit Weight was not statistically significant when considering all precedent or intellectual property precedent, it should be noted that the direction of the difference flipped from positive for all precedent, to negative when narrowed to intellectual property precedent. For all precedent, therefore, we observed slightly more emphasis on Federal Circuit precedent for anti-ownership patent opinions, while for intellectual property precedent we observed slightly less emphasis on Federal Circuit precedent for anti-ownership patent opinions. The result found for all precedent is more in line with our expectations. If the Federal Circuit is a pro-ownership court, we would expect less emphasis on Federal Circuit precedent in antiownership patent opinions. The result reported in Table 12 would indicate that, in our sample, there is slightly more emphasis placed on Federal Circuit intellectual property precedent in antiownership patent opinions. One possible explanation for this would be that there is simply more emphasis placed on all intellectual property precedent when ruling against the patent owner. In other words, the district court judge does more to justify anti-ownership decisions by more reference to precedent. 
Diff
SCOTUS Weight
Weight Quotient ** = 1% significance level, * = 5% significance level, + = 10% significance level 64 As we did with all precedent in Table 5 and Table 6 , we want to see whether this effect of more reliance on Supreme Court precedent in antiownership patent opinions holds true in the copyright context. Our expectation is that case outcome (i.e., whether the property right owner wins or loses) will not be as strongly correlated with reliance on precedent in the copyright context, which is the result we found in Table 5 and Table 6 . The results of this comparison, narrowing to intellectual property precedent, are reported in Table 13 and Table 14 . Table 13 reports the differences in proportions between proand anti-ownership copyright opinions. The results of Table 13 conflict with our expectations. 63 To test this possibility, we ran t-tests comparing total precedent weight ((Supreme Court cites + circuit cites) / (Supreme Court cases + circuit cases). We compared both all precedent weights and intellectual property precedent weights for both all opinions and patent opinions. While none of the results were statistically significant, they all showed more emphasis overall in anti-ownership opinions than in pro-ownership opinions. For copyright opinions, the opposite was true (more emphasis overall in pro-ownership opinions), but again was not statistically significant. 64 Circuit Weight t-value = -0.0512, p-value = 0.9593; SCOTUS Weight t-value = -2.9131, p-value = 0.0047; Weight Quotient t-value = 0.9708, p-value = 0.3342.
For the copyright context, while it seems that there is a less clear correlation between outcome and reliance on precedent in general, 65 it appears that there may be a correlation between case outcome and reliance on intellectual property precedent. The effect is significant at the 5% level, 66 but goes in the direction opposite that in the patent context. In other words, proownership copyright opinions tend to rely on less circuit precedent (and more Supreme Court precedent) than anti-ownership copyright opinions. This is the opposite of what we have seen in the patent context, where Federal Circuit is relied on more in pro-patent opinions. It is interesting to note, however, that there is less difference in size (as opposed to direction) between the more restrictive Case Proportion measure and Cite Proportion in the copyright context than in the patent context. In the copyright context, the Cite Proportion measure was 1.24 times the corresponding Case Proportion measure (-18.1% / -14.6%). In the patent context, the Cite Proportion measure was 1.61 times the corresponding Case Proportion measure (12.6% / 7.8%). This might indicate an institutional bias towards the Federal Circuit. In other words, the regional circuits might provide more anti-copyright opinions that the district court has limited discretion over whether to include. When it comes to how the judges use those cases, however, it appears that they tend to cite them less in anti-copyright opinions than similar emphasis on Federal Circuit cases in pro-patent opinions. Table 14 reports the weight differences between pro-and anti-ownership copyright opinions. While neither of the individual weight measures were statistically significant, the weight quotient was -4.886, significant at the 5% level. This indicates that district courts put more emphasis on Supreme Court precedent compared with circuit precedent in pro-copyright opinions. This is consistent with the Case and Cite Proportion measures for IP precedent reported in Table 13 and may indicate that the Supreme Court precedent regarding copyright is, in general, more protective of ownership rights than regional circuit precedent. 65 See Table 5 , supra. 66 The p-value for the non-parametric Wilcoxon rank sum test for Case Proportion was 0.0583, making it significant at the 10% level under that test. 67 Cir. Case Proportion t-value = -2.3701, p-value = 0.0214; Cir. Cite Proportion t-value = -2.4772, p-value = 0.0164. 
C.
How are the effects and measures related? The results from the previous sections tend to indicate that the Federal Circuit is more authoritative than the regional circuits in their respective intellectual property realms, and that the Federal Circuit is relied on more in pro-ownership opinions. The next question is to see how these effects and measures are related. In looking at the effects, we hope to discover whether district court judges tend to cite the Federal Circuit more because it is more authoritative or because it is more pro-ownership. In looking at measures, we want to know whether these effects play out in which cases district court judges cite, or how they cite them. To evaluate this, we ran regressions with the proportion and weight measures as the dependent variable. For the independent variables, we included whether the outcome was pro-owner or not and whether the decision was a patent decision or not. Because copyright precedent comes from the regional circuit, and patent precedent comes from the Federal Circuit, the "is patent" variable is used as a proxy for the authoritativeness of the Federal Circuit compared with the regional circuits. In addition, we included "is pro-patent" as an independent variable. This variable captures the interaction between patent opinions and pro-ownership opinions. This should allow us to capture the effect, if any, that goes beyond the simple authoritativeness of the Federal Circuit (captured by the "patent" variable) while factoring out any general pro-or anti-ownership tendencies general to both patent and copyright opinions (captured by the "is pro-owner" variable). Variables for judge, year, ideology, opinion type, and which circuit the district court sits in were also included as controls.
The results of the proportion regressions for intellectual property citations are reported in Table 15 . 69 The regressions show that, even with the other independent variables included, both Case Proportion and Cite Proportion are significant at the 1% level for "is pro-owner." The negative coefficient means that, when factoring out the other independent variables, pro-owner opinions rely more on Supreme Court precedent than in anti-owner opinions. This is not an unexpected result. Because "is patent" and "is pro-patent" are included as independent variables, "is pro-owner" represents moving from an anti-owner to a pro-owner opinion, controlling for any Federal Circuit effect. Therefore, this indicates a possible anti-ownership effect from the regional circuits-i.e., as we move from anti-copyright to pro-copyright opinions, regional circuit precedent is relied on less, relative to Supreme Court precedent. This result is consistent with what was reported in Table 13 . The regressions also show that the coefficient for the "is pro-patent" interaction variable is statistically significant at the 1% level. The coefficient for "is pro-patent" was 0.2580 for Case Proportion and 0.3252 for Cite Proportion. These coefficients are both positive, as we would expect. This indicates that district courts rely on Federal Circuit in pro-owner decisions to a significant degree, over and above any reliance due to any effect from the Federal Circuit being more authoritative than the regional circuits.
It appears, as we have seen before, that judges are more constrained about what cases they cite than how they use those cases. This can be seen from the larger coefficients for Cite Proportion than Case Proportion for both "is pro-owner" and "is pro-patent." This difference is largest for the "is pro-patent" interaction variable. The regressions for the weight measures are reported in Table 16 . The results are consistent with what was reported in Table 12 . When going from an anti-patent decision to a pro-patent decision, there is a statistically significant drop in emphasis on Supreme Court precedent, but not a statistically significant rise in emphasis on Federal Circuit precedent. While not statistically significant, the coefficient for "is pro-patent" does, however, go in the expected direction, while the corresponding value in Table 12 was very slightly negative. Also unlike Table 12 , the Weight Quotient reported here for "is pro-patent" is statistically significant at the 5% level. This means that while there is no statistically significant absolute rise in emphasis on Federal Circuit precedent when going from anti-patent to pro-patent decisions, there is a statistically significant comparative rise in emphasis on Federal Circuit precedent in relation to Supreme Court precedent. IV. CONCLUSION An empirical study of how precedent is relied on by district courts in intellectual property cases shows that two commonly held beliefs appear to be valid. First, the Federal Circuit is treated as more authoritative on patent law than the regional circuits are on copyright law. Second, the Federal Circuit's precedent tends to be relied on more in pro-patent opinions than in anti-patent opinions.
This study uncovered some further details about how these effects are played out at the district court level. First, both of these effects are seen more strongly in how the district courts use the precedent than in what precedent is used. Second, it appears that district court judges do not necessarily put more emphasis on Federal Circuit precedent in pro-ownership patent opinions, but instead put less emphasis on Supreme Court precedent in those opinions. Third, the pro-ownership effect in patent cases may be more limited to pro-ownership opinions, and less obvious in anti-ownership opinions. All three of these effects provide opportunities for further study. 19002 ------------+--------------------------------------------------------------- (Table 16 , Column 3)
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